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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which colors 
light without using color filters and is capable of lessening light 
quantity loss by light absorption at polarizing plates and the 
substrates of a liquid crystal cell at the time of reflection type 
display as a liquid crystal display device which has a reflection type 
display function utilizing external light and a transmission type 
display function utilizing the light from a light source and is formed 
by using the liquid crystal cell having MIMs as active elements for 
the liquid crystal cell. 

CONSTITUTION: The polarizing plates 31, 32 are arranged on the 
front surface side and rear surface side, respectively, of the liquid 
crystal cell 10 having the MIMs 14 as the active elements. A phase 
difference plate 40 is arranged between the front surface side 
polarizing plate 31 and the liquid crystal cell 10. The light is colored 
by utilizing the double refractive effect of this phase difference plate 
40 and the liquid crystal layer of the liquid crystal cell 10 and the 

polarization and analysis effect of the front surface side polarizing plate 31 at the time of the reflection 
type display. The light is colored by utilizing the double refractive effect, the polarization effect of the rear 
surface side polarizing plate 31 and the analysis effect of the front surface side polarizing plate 31 at the 
time of transmission type display. Further, the pixel electrodes 13 formed on the inside surface of the rear 
surface side polarizing plate 11 of the liquid crystal cell 10 are commonly used as translucent reflection 
films M. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display using an active-matrix mold liquid crystal cell which has a reflective mold 
display function which is characterized by providing the following, and which is made to carry out incidence 
of the outdoor daylight from a front-face side, is made to reflect the light, and is displayed, and a 
transparency mold display function which is made to carry out incidence of the light from the light source, 
and displays it from a rear-face side, and uses a nonlinear resistance element of two terminals as an active 
element at a liquid crystal cell Said liquid crystal cell The 1st polarizing plate arranged at a front-face side 
of this liquid crystal cell A transflective reflective film which it consists [ film ] of the 2nd polarizing plate 
arranged at a rear-face side of said liquid crystal cell, and makes an inner surface of a substrate by the 
side of a rear face of said liquid crystal cell reflect and penetrate incident light with a certain reflection 
factor and permeability 

[Claim 2] A liquid crystal display according to claim 1 characterized by an electrode prepared in an inner 
surface of a rear-face side substrate among electrodes prepared in an inner surface of both substrates of 
a liquid crystal cell, respectively serving as a transflective reflective film. 

[Claim 3] It is the liquid crystal display according to claim 1 which a phase contrast board is arranged 
between a liquid crystal cell and the 1st polarizing plate arranged at that front-face side, and is 
characterized by for this phase contrast board shifting that lagging axis aslant to a transparency shaft of 
said 1st polarizing plate and the 2nd polarizing plate, respectively, and forming it. 
[Claim 4] A reflector of a transflective reflective film is a liquid crystal display according to claim 1 
characterized by being a mirror plane mostly. 

[Claim 5] A liquid crystal display according to claim 1 or 4 characterized by the whole surface of the 1st 
polarizing plate arranged at a front-face side of a liquid crystal cell being a light-scattering side. 
[Claim 6] A liquid crystal display according to claim 5 characterized by a front face of a polarizing plate 
being a light-scattering side. 



[Translation done.] 



< * NOTICES * 

- Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the liquid crystal display using the active-matrix mold liquid 
crystal cell which has a reflective mold display function and a transparency mold display function, and uses 
the nonlinear resistance element of two terminals as an. active element at a liquid crystal cell. 
[0002] 

[Description of the Prior Art] There are some which have the reflective mold display function which is 
made to reflect the light which uses outdoor daylight, such as the natural light and indoor illumination light, 
and carries out incidence from a front-face side as a liquid crystal display, and is displayed, and the 
transparency mold display function which is made to carry out incidence of the light from the light source, 
and displays it from a rear-face side. 

[0003] The liquid crystal display which has the above-mentioned reflective mold display function and a 
transparency mold display function has composition as shown in drawing 1 7 conventionally. While this liquid 
crystal display arranges polarizing plates 5 and 6 to a that front-face and rear-face side on both sides of a 
liquid crystal cell 1, respectively, the half mirror 7 which makes incident light reflect and penetrate with a 
certain reflection factor and permeability to the rear-face side of the polarizing plate 6 prepared in the 
rear-face side of a liquid crystal cell 1 is arranged, and the light source 8 is established behind said half 
mirror 7. 
[0004] The above-mentioned liquid crystal cell 1 makes each electrode forming face counter mutually, and 
joins the transparence substrates 2 and 3 of the couple which formed the orientation film on it while 
preparing the transparent electrode through the frame-like sealant 4. Liquid crystal is made to pinch 
between both this substrate 2 and 3, and the molecule of liquid crystal is regulated by said orientation film 
in each substrate 2 and the direction of orientation on three, and changes orientation into the 
predetermined orientation condition. 

[0005] moreover, the above-mentioned light source 8 — general — **** of the above-mentioned half 
mirror 7 — it consists of a light guide plate 9 which counters the whole mostly, and a light source lamp 10 
arranged towards the end side of this light guide plate 9. It is the thing in which reflective film 9a which 
consists of a vacuum evaporationo (aluminum) film of aluminum etc. was formed at the whole rear face of 
the transparence board which consists of acrylic resin etc., and incidence of said light guide plate 9 is 
carried out. to a light guide plate 9 from that end side, the illumination light from the light source lamp 10 
can draw the inside of a light guide plate 9, and it carries out outgoing radiation toward a liquid crystal cell 
1 from the whole front face of this light guide plate 9. 
[0006] Generally this liquid crystal display is made into TN (Twisted Nematic) method. Twist orientation of 
the molecule of the liquid crystal of a liquid crystal cell 1 is carried out on a 90-degree twist square 
between both the substrates 2 and 3. Or make it intersect perpendicularly mostly and it is arranged, the 
direction of orientation of the liquid crystal [ polarizing plate / 5 / by the side of a front face / shaft / the 
/ transparency ] molecule on the front-face side substrate 3 of a liquid crystal cell 1 (substrate inner 
surface) — almost — parallel — the direction of orientation of the liquid crystal [ polarizing plate / 6 / by 
the side of a rear face / shaft / the / transparency ] molecule on the rear-face side substrate 2 of a liquid 
crystal cell 1 — almost — parallel — or it is made to intersect perpendicularly mostly and is arranged. 



[0007] In bright location where, the quantity of light of outdoor daylight is sufficient, the above-mentioned 
- liquid crystal display performs the reflective mold display using outdoor daylight, and at this time, as the 
continuous line arrow head showed to drawing 17 , the outdoor daylight which carries out incidence from 
that front-face side at a liquid crystal display becomes with the linearly polarized light by the polarization 
of the front-face side polarizing plate 5, and carries out incidence of it to a liquid crystal cell 10. 
[0008] In order for the liquid crystal molecule of a liquid crystal cell 1 to be in an early twist orientation 
condition in the condition of not impressing voltage to inter-electrode [ of both the substrates 2 and 3 ], 
and to start almost vertically and to carry out orientation to the 2 or 3rd page of a substrate on the other 
hand by impression of inter-electrode voltage, The light which carried out incidence to the field to which 
ON state voltage is not impressed among the linearly polarized lights which carried out incidence to the 
liquid crystal cell 1 The light which turned into the linearly polarized light in which about 90-degree rotatory 
polarization was carried out by the birefringence effect of a liquid crystal layer, and carried out outgoing 
radiation of the liquid crystal cell 1, and carried out incidence to the voltage impression field carries out 
outgoing radiation of the liquid crystal cell 1 with the same linearly polarized light as the time of incidence, 
without hardly receiving the birefringence effect by the liquid crystal layer. 
[0009] And incidence of the light which carried out outgoing radiation of the liquid crystal cell 1 is carried 
out to the rear-face side polarizing plate 6, it turns into image light according to a **** operation of this 
polarizing plate 6, and carries out incidence to a half mirror 7, and the light reflected by the half mirror 7 
among that light carries out outgoing radiation to the front-face side of a liquid crystal display through said 
rear-face side polarizing plate 6, a liquid crystal cell 1, and the front-face side polarizing plate 5. 
[0010] Moreover, as the above-mentioned liquid crystal display can be displayed by making the light source 
lamp 10 turn on also in a dark location with little quantity of light of outdoor daylight and a dashed line 
arrow head shows it to drawing 17 in that case While the illumination light from the light source 8 carries 
out incidence to a half mirror 7 first, and the light which penetrated this half mirror 7 turns into the linearly 
polarized light by the polarization of the rear-face side polarizing plate 6 and carrying out incidence to a 
liquid crystal cell 10 The light which passed along this liquid crystal cell 10 turns into image light according 
to a **** operation of the front-face side polarizing plate 5, and carries out outgoing radiation to the 
front-face side of a liquid crystal display. 

[0011] By the way, generally, among the transparence substrates 2 and 3 of the couple which counters on 
both sides of a liquid crystal layer, two or more active elements which correspond to two or more pixel 
electrode and each [ these ] pixel electrode, respectively are arranged in the inner surface (opposed face 
with a liquid crystal layer) of one substrate, and the active-matrix mold liquid crystal cell which prepared 
said each pixel electrode and the counterelectrode which counters in the inner surface of the substrate of 
another side is used for the liquid crystal cell 1 of the above-mentioned liquid crystal display. 
[0012] Although what uses TFT (thin film transistor) as an active element is mainly used as this active- 
matrix mold liquid crystal cell, in order to reduce the manufacturing cost of a liquid crystal cell and to 
achieve low-pricing of a liquid crystal display, by recently, it considers using the active-matrix mold liquid 
crystal cell to which structure uses the nonlinear resistance element of two terminals, such as easy MIM, 
an easy thin-film diode, etc., as an active element compared with TFT. 
[0013] That is, MIM carries out the laminating of the 1st electrode, insulator layer, and 2nd electrode, and 
since the laminating of the 1st electrode, n-type-semiconductor film, p type semiconductor film, and 2nd 
electrode is carried out, and structure can be easy and can manufacture all easily compared with TFT t a 
thin-film diode can simplify the manufacturing process, of an active element, and can reduce the 
manufacturing cost of a liquid crystal cell. 

[0014] 

[Problem(s) to be Solved by the Invention] However, it had the problem that the above-mentioned 
conventional liquid crystal display had the large loss of the light in the case of the reflective mold display 
using outdoor daylight, therefore its display by reflective mold display was dark. The light which carried out 
incidence carries out incidence of this to a liquid crystal display at a half mirror 7 through the front-face 
side polarizing plate 5, a liquid crystal cell 1, and the rear-face side polarizing plate 6 from the front-face 



side. By the time the light which the light reflected by this half mirror 7 is for carrying out outgoing 
~ radiation to the front-face side of a liquid crystal display through said rear-face side substrate 6, a liquid 
crystal cell 1 f and the front-face side polarizing plate 5, therefore carried out incidence from the front-face 
side carries out outgoing radiation to a front-face side again Since it passes also along the substrates 2 
and 3 of both liquid crystal cells 1 a total of 4 times by a unit of 2 times, respectively while passing along 
the polarizing plates 5 and 6 of the front reverse side a total of 4 times by a unit of 2 times, respectively, 
the quantity of light loss by the optical absorption in polarizing plates 5 and 6 and the substrates 2 and 3 of 
a liquid crystal cell 1 will be large, and a display will become dark. 
[0015] Moreover, although the light filter of three colors of two or more colors, for example, red, green, and 
blue was made equivalent to each pixel electrode in one substrate of said liquid crystal cell and it has 
prepared conventionally when displaying a color picture on the liquid crystal display using an active-matrix 
mold liquid crystal cell If a light filter was prepared in a liquid crystal cell, since a display would become still 
darker in the liquid crystal display which has the reflective mold display function shown in drawing 17 , and 
a transparency mold display function, it was almost impossible to have realized the display of a color 
picture. 

[0016] This is based on the absorption of light in a light filter, and a light filter will become the light from 
which it not only absorbs light other than the wavelength range region corresponding to the color, but the 
light colored with the light filter subtracted the quantity of light substantially compared with the light of 
said wavelength range region before carrying out incidence to a light filter in order to also absorb the light 
of said wavelength range region with a quite high absorption coefficient. 
[0017] And in the case of the liquid crystal display which performs only a transparency mold display, an 
indication can be given bright by expecting the absorption of light in a light filter, and using the light source 
of the large quantity of light, but in the liquid crystal display shown in drawing 1 7 , if a light filter is prepared 
in a liquid crystal cell, also in the case of a transparency mold display, a display will become quite dark, and, 
in a reflective mold display, it will become so dark that a display can hardly check by looking further. 
[0018] That is, with the liquid crystal display shown in drawing 17 , since only the light which penetrated 
the half mirror 7 among the illumination light from the light source 8 can be used also in the case of a 
transparency mold display, by having prepared the light filter in the liquid crystal cell 1, a display will 
become quite dark. 

[0019] Moreover, in order to use outdoor daylight, such as the natural light and indoor illumination light, in a 
reflective mold display, Only the reflected light of the amount corresponding to the reflection factor of a 
half mirror 7 is obtained, and the amount of incident light is not only restricted, but Furthermore, since it 
passes along said light filter by the process in which it is reflected by said half mirror 7, and the light 
colored with the light filter carries out outgoing radiation to the front-face side of a liquid crystal display 
again, the absorption of light in a light filter will become still larger, and a display will become dark to the 
degree which can hardly be checked by looking. 

[0020] This invention as a liquid crystal, display using the active-matrix mold liquid crystal cell which has a 
reflective mold display function using outdoor daylight, and a transparency mold display function using the 
light from the light source, and uses the nonlinear resistance element of two terminals as an active element 
at a liquid crystal cell Can color light, without using a light filter, can display a bright color picture, and, 
moreover, the quantity of light loss by the optical absorption in the polarizing plate in the case of the 
reflective mold display using outdoor daylight and the substrate of a liquid crystal cell is lessened. It aims 
at offering what can give an indication by reflective mold display sufficiently bright. 
[0021] 

[Means for Solving the Problem] An active-matrix mold liquid crystal cell to which a liquid crystal display of 
this invention uses a nonlinear resistance element of two terminals as an active element, It consists of the 
1st polarizing plate arranged at a front-face side of this liquid crystal cell, and the 2nd polarizing plate 
arranged at a rear-face side of said liquid crystal cell. And while a transflective reflective film which makes 
an inner surface of a rear-face side substrate of said liquid crystal cell reflect and penetrate incident light 
with a certain reflection factor and permeability is prepared A transparency shaft of said 1st polarizing 



■ plate is characterized by having shifted in slanting [ slight ] to the direction of orientation of a liquid crystal 
- [ shaft / of a slanting gap and said 2nd polarizing plate / transparency ] molecule on a substrate by the 
side of a rear face of said liquid crystal cell to the direction of orientation of a liquid crystal molecule on a 
substrate by the side of • a front face of said liquid crystal cell. 
[0022] In addition, said transflective reflective film may be made to make it serve a double purpose in a 
liquid crystal display of this invention with an electrode prepared in an inner surface of a rear-face side 
substrate of the electrodes prepared in an inner surface of both substrates of a liquid crystal cell, 
respectively. 

[0023] Furthermore, what is necessary is to arrange a phase contrast board, to shift that lagging axis 
aslant to a transparency shaft of said 1st polarizing plate and the 2nd polarizing plate, respectively, and just 
to form this phase contrast board in that case, in a liquid crystal display of this invention, between said 
liquid crystal cell and 1st polarizing plate arranged to that front-face side. 
[0024] Moreover, in a liquid crystal display of this invention, a reflector of a transflective reflective film 
established in an inner surface of a rear-face side substrate of a liquid crystal cell is a mirror plane mostly, 
and it is preferably desirable the whole surface of said 1st polarizing plate and for a front face to be a 
light-scattering side. 
[0025] 

[Function] The liquid crystal display of this invention is what performs the reflective mold display which 
uses outdoor daylight in bright location where the quantity of light of outdoor daylight is sufficient. At this 
time While the outdoor daylight which carries out incidence to a liquid crystal display from the front-face 
side turns into the linearly polarized light by the polarization of the 1st polarizing plate arranged at the 
front-face side of a liquid crystal cell and carries out incidence to a liquid crystal cell Incidence is carried 
out to the transflective reflective film with which the light which passed along that liquid crystal layer is 
prepared in the inner surface of the rear-face side substrate of a liquid crystal cell, the light reflected by 
this transflective reflective film carries out incidence to said 1st polarizing plate through a liquid crystal 
layer again, the light which penetrates this polarizing plate turns into image light, and outgoing radiation is 
carried out to the front-face side of a liquid crystal display. 
[0026] This liquid crystal display is what the quantity of light of outdoor daylight can display as also in few 
dark locations using the light from the light source. Moreover, then The light from the light source turns 
into the linearly polarized light by the polarization of the 2nd polarizing plate arranged at the rear-face side 
of a liquid crystal cell, carry out incidence to a liquid crystal cell from the rear-face side, and the light 
which penetrated said transflective reflective film carries out incidence to liquid crystal **** at the 1st 
polarizing plate of the above. The light which penetrates this polarizing plate turns into image light, and 
carries out outgoing radiation to the front-face side of a liquid crystal display. 
[0027] In this liquid crystal display and the transparency shaft of said 1st polarizing plate Since the 
transparency shaft of a slanting gap and said 2nd polarizing plate has shifted in slanting [ slight ] to the 
direction of orientation of the liquid crystal molecule on the substrate by the side of the rear face of said 
liquid crystal cell to the direction of orientation of the liquid crystal molecule on the substrate by the side 
of the front face of a liquid crystal cell, In the case of the reflective mold display using outdoor daylight, 
while the linearly polarized light which carried out incidence through said 1st polarizing plate turns into 
elliptically polarized light from which a polarization condition differs for every wavelength according to the 
birefringence effect in the process which passes along the liquid crystal layer of a liquid crystal cell The 
light reflected by said transflective reflective film among that light can change a polarization condition 
further in the process which passes along a liquid crystal layer again, incidence is carried out to said 1st 
polarizing plate, and the light of the polarization component which penetrates this 1st polarizing plate turns 
into coloring light. 

[0028] Moreover, it becomes the elliptically polarized light from which a polarization condition differs for 
every wavelength according to the birefringence effect of a liquid-crystal layer in the process in_which the 
light which penetrated said transflective reflective film among the linearly polarized lights which carried out 
incidence through said 2nd polarizing plate passes along a liquid crystal cell in the case of the transparency 



mold display using the light from the light source, it carries out incidence to said 1st polarizing plate, and 
- the light of the polarization component which penetrates this 1st polarizing plate turns into coloring light. 
[0029] That is, this liquid crystal display colors light using polarization and a **** operation of the 
birefringence effect of the liquid-crystal layer of a liquid crystal cell and the 1st polarizing plate in the case 
of a reflective mold display, and colors light in the case of a transparency mold display at it using the 
birefringence effect of the liquid-crystal layer of said liquid crystal cell, the polarization of the 2nd 
polarizing plate, and a **** operation of the 1st polarizing plate. 
[0030] Since this liquid crystal display colors light, without using a light filter, it can reduce the loss of the 
amount of transmitted lights substantially compared with the case where a light filter is made to penetrate, 
and can obtain the coloring light of high brightness, therefore can display a bright color picture. 
[0031] and in this liquid crystal display, since the orientation condition of a liquid crystal molecule changes 
according to the magnitude of the voltage impressed to the liquid crystal layer of a liquid crystal cell and 
the birefringence effect of a liquid crystal layer changes according to it, by controlling the applied voltage 
to a liquid crystal cell, the color of said coloring light is changed and two or more colors by one pixel are 
displayed — things are made. 

[0032] moreover, in the case of the reflective mold display which uses outdoor daylight by preparing a 
transflective reflective film in the inner surface of the rear-face side substrate of a liquid crystal cell, this 
liquid crystal display The operation with both **** operations which make image light polarization which 
makes incident light the linearly polarized light, and light which passed along the liquid crystal layer of a 
liquid crystal cell is given to the 1st polarizing plate arranged to the front-face side of a liquid crystal cell. 
Since the 2nd polarizing plate arranged to the rear-face side of a liquid crystal cell is displayed without 
using It can carry out without losing the outgoing radiation quantity of light with the 2nd polarizing plate 
which has arranged the reflective mold display to the rear-face side of a liquid crystal cell, and the rear- 
face side substrate of said liquid crystal cell. Therefore, the quantity of light loss by the optical absorption 
in the polarizing plate in the case of the reflective mold display using outdoor daylight and the substrate of 
a liquid crystal cell can be lessened, and an indication by reflective mold display can be given sufficiently 
bright. 

[0033] Moreover, in the liquid crystal display of this invention, if the electrode prepared in the inner surface 
of a rear-face side substrate among the electrodes prepared in the inner surface of both the substrates of 
said liquid crystal cell, respectively is made to serve as said transflective reflective film, since this 
electrode and a transflective reflective film can be formed simultaneously, while simplifying the structure of 
a liquid crystal cell, that manufacture can be made easy. 

[0034] Furthermore, in the liquid crystal display of this invention, a phase contrast board is arranged 
between a liquid crystal cell and the 1st polarizing plate arranged to the front-face side. If the lagging axis 
of this phase contrast board is aslant shifted to the transparency shaft of said 1st polarizing plate and the 
2nd polarizing plate, respectively In order that incident light may change a polarization condition a lot in 
response to the birefringence effect of said phase contrast board, and the birefringence effect of the liquid 
crystal layer of a liquid crystal cell also in the case of a transparency mold display also in the case of a 
reflective mold display, When the voltage which is made to carry out incidence of the elliptically polarized 
light from which the polarization condition for every wavelength differs greatly to said 1st polarizing plate, 
and can obtain the coloring light of a clear color, and a liquid crystal molecule starts to a liquid crystal cell 
almost vertically, and carries out orientation to it to a substrate side is impressed, that is, even when the 
birefringence effect of a liquid crystal layer is almost lost seemingly, it can perform making incident light 
into elliptically polarized light, carrying out incidence of this elliptically polarized light to said 1st polarizing 
plate, and obtaining coloring light according to the birefringence effect of a phase contrast board. 
[0035] Moreover, as for the liquid crystal display odor of this invention, since the transflective reflective 
film be prepare in the inner surface of the rear face side substrate of a liquid crystal cell, although it be 
difficult, if the whole surface of the 1st polarizing plate arrange to the front face side of a liquid crystal cell 
be a light scattering side, external images, such as a display observer face and its background, be reflect to 
said reflector, and even if the reflector of said transflective reflective film be a mirror plane mostly, as for 



use this transflective reflective film as a diffuse reflection film, do not appear. 
* [0036] And if the reflector of said transflective reflective film is a mirror plane mostly, the light which the 
light which was able to change the polarization condition by the liquid crystal layer of a liquid crystal cell in 
the reflective mold display is not scattered with a transflective reflective film, and carries out incidence to 
a liquid crystal cell from the rear-face side through the 2nd polarizing plate also in a transparency mold 
display will not be scattered with a transflective reflective film. 
[0037] Moreover, if the front face of said 1st polarizing plate is a light-scattering side, after the light which 
carries out incidence to a liquid crystal display from that front-face side in the case of a reflective mold 
display will be scattered about in this case, become the linearly polarized light by the polarization of the 1st 
polarizing plate, and Moreover, since it is scattered about after the light which passed along the liquid 
crystal layer of a liquid crystal cell also in the transparency mold display also in the reflective mold display 
turns into image light according to a **** operation of said 1st polarizing plate,. Light is not scattered about, 
therefore a quality image can be displayed until incident light turns into image light through said 1st 
polarizing plate. 
[0038] 

[Example] Hereafter, the 1st example of this invention is explained with reference to drawing 1 - drawing 
1 5 . Drawing 10 is the basic block diagram of a liquid crystal display. This liquid crystal display While 
arranging the 1st polarizing plate (henceforth a front-face side polarizing plate) 31 to the front-face side (it 
sets to drawing and is an upside) of a liquid crystal cell 10 and arranging the 2nd polarizing plate 
(henceforth a rear-face side polarizing plate) 32 to the rear-face side (it sets to drawing and is the bottom) 
of said liquid crystal cell 10 The phase contrast board 40 is arranged between said liquid crystal cell 10 and 
said front-face side polarizing plate 31, the light source 50 is further arranged behind said rear-face side 
polarizing plate 32, and it is constituted. 

[0039] When the concrete configuration of this liquid crystal display is explained, drawing 1 is some cross 
sections of a liquid crystal display, and drawing 2 is some plans of a liquid crystal cell 10. First, if the 
above-mentioned liquid crystal cell 10 is explained, this liquid crystal cell 10 is an active-matrix liquid 
crystal cell which uses the nonlinear resistance element of two terminals as an active element, and what 
used MIM as the active element is used for it in this example. 
[0040] This liquid crystal cell 10 makes liquid crystal LC pinch between the transparence substrate 1 1 of a 
couple which consists of glass etc., and 12. Among the substrates 11 and 12 of a couple to the inner 
surface of the substrate 1 1 by the side of a rear face, i.e., an opposed face with a liquid crystal layer Two 
or more MIM14 which corresponds to two or more pixel electrode 13 and each [ these ] pixel electrode 13, 
respectively is arranged in the line writing direction (it sets to drawing 2 and is a longitudinal direction), and 
the direction of a train (it sets to drawing 2 and is a lengthwise direction) in the shape of a matrix, and the 
transparent orientation film 19 is formed on it. 

[0041] The lower electrode 15 with which the above MIM 14 was formed on the above-mentioned rear- 
face side substrate 11, This lower electrode 15 is consisted of a wrap insulator layer 16 and an up 
electrode 17 formed on this insulator layer 16. The lower electrode 15 of MIM14 of each line It was 
connected with the driving signal supply line 18 which wired for every pixel electrode line on said substrate 
11, and the up electrode 17 of each MIM 14 is connected with the pixel electrode 13 with which the MIM 14 
corresponds, respectively. 
[0042] In addition, in this example, the lower electrode 15 and said signal supply line 18 of MIM14 are 
formed in one, and the up electrode 17 is formed in said pixel electrode 13 and one. Moreover, at this 
example, it is aluminum about said lower electrode 15 and the signal supply line 18. Or aluminum It forms by 
metal membranes, such as a system alloy, and anodizing of that front face is carried out, and said insulator 
layer 16 is formed, therefore the front face of the signal supply line 18 is also covered by the insulator 
layer (oxide film on anode) 16 except for that terminal area (not shown). 
[0043] Moreover, each above-mentioned pixel electrode 13 serves as the transflective reflective film M, 
and the reflector is a mirror plane mostly. Like the commercial half mirror, this transflective reflective film 
M makes incident light reflect and penetrate with a certain reflection factor and permeability, and is using 



the pixel electrode 13 as the transflective reflective film M whose permeability is 5 - 20% in this example. In 
- addition, a reflection factor should just be about 14% or more. 
[0044] This transflective reflective film M (pixel electrode 13) is aluminum. Or aluminum It is formed by 
metal membranes, such as a system alloy, or considers as the cascade screen of transparence electric 
conduction films, such as an ITO film, and a metal membrane. 
[0045] **** which drawing 3 and drawing 4 are some of those cross sections and plans showing the 1st 
example of the transflective reflective film M, and this transflective reflective film M formed with the 
sputtering system — it consists of thin metal thin film 13a. 
[0046] namely, this transflective reflective film M — that substrate side (11th page of rear-face side 
substrate [ Here ]) top — a sputtering system — metal particles — **** — the hole with which it is made 
to deposit thinly and metal particles have not deposited the transflective reflective film M which it was 
formed and was shown in drawing — it consists of metal thin film 13a dotted with the minute defective 
parts k, such as a defect and a reentrant defect in which the deposition thickness of metal particles is thin. 
In addition, said defective part k is an irregular configuration, and the magnitude and a distribution condition 
change according to the membrane formation thickness of metal thin film 13a. 
[0047] This transflective reflective film M the incident light from the front-face side shown in drawing 3 by 
the continuous line arrow head Moreover, the incident light from the rear-face side shown by the dashed 
line arrow head is also the thing made to reflect and penetrate with a certain reflection factor and 
permeability. A part of light which carried out incidence to the film portion (portions other than a defective 
part k) of the above-mentioned metal thin film 13a is reflected by the film surface of metal thin film 13a, 
and the light of a certain amount penetrates metal thin film 13a, and the remaining light is absorbed by 
metal thin film 13a. 

[0048] since a part for a reentrant defective part with the deposition thickness of metal particles thin 
among the defective parts k of the above-mentioned metal thin film 1 3a, on the other hand, has very thin 
metal membrane thickness — the echo and absorbed amount for this reentrant defective part — **** — 
it is small, therefore that most penetrates the light which carried out incidence to a part for this reentrant 
defective part, moreover, the hole which metal particles have not deposited — as for the light which 
carried out incidence to a part for a defective part, the all serve as the transmitted light. 
[0049] however, the gross area of the defective part k per unit area of the above-mentioned metal thin film 
13a — the area of the film portion per said unit area — comparing — **** — it is small, therefore the 
permeability of the transflective reflective film M is almost governed by the permeability of the film portion 
of metal thin film 13a. 

[0050] And since the permeability of the film portion of said metal thin film 13a is decided by the metaled 
optical constant and the thickness which are that material, if this metal thin film 13a membrane formation 
thickness is chosen, it can obtain the transflective reflective film M whose permeability mentioned above is 
5 - 20%. 

[0051] in addition, the transflective reflective film M shown in drawing 3 and drawing 4 — a hole — 
although it is what consists of metal thin film 13a dotted with the minute defective parts k, such as a 
defect and a reentrant defect, — this transflective reflective film M — said hole — you may be the metal 
thin film which almost has neither a defect nor a reentrant defect, and even in such a case, if the thickness 
of said metal thin film is about 20nm or less, this metal thin film can be used as a transflective reflective 
film M. 
[0052] Namely, although the metal thin film formed in membrane formation of the metal thin film by the 
sputtering system as the membrane formation thickness is about 10nm or less turns into a film with a hole 
defect or a reentrant defect if membrane formation thickness is made thick to about 10nm or more — it — 
following — said hole — if the number of distribution also decreases and it becomes the above thickness 
to some extent, while the magnitude of a defect or a reentrant defect becomes small — a hole — a defect 
and a reentrant defect are almost closed and serve as a film with an almost flat front face. 
[0053] If that example is given, it is aluminum about said metal thin film. Or aluminum-Ti When forming with 
an alloy (titanium), the metal thin film which formed membranes in thickness of 8.5nm is a film with the 



minute defective part k as shown in drawing 3 and drawing 4, the permeability of this metal thin film is 
- about 10 - 20%, and sheet resistance is 53ohms. 

[0054] Moreover, said aluminum Or aluminum-Ti The metal thin film which formed the alloy in thickness of 
17.0nm is a film with the almost flat front face which almost has neither the above-mentioned hole defect 
nor a reentrant defect, the permeability of this metal thin film is about 5% or less, and sheet resistance is 
14ohms. 

[0055] In addition, although the permeability of the above-mentioned transflective reflective film M should 
just be 5 - 20% of range mentioned above, in order to use the light from the light source 50 for validity 
more, it is desirable [ permeability ] to make said permeability 7% or more still more preferably 6% or more. 
[0056] However, although the sheet resistance will become high in order to make the permeability of the 
transflective reflective film M high in this, way, and to have to make thickness of said metal thin film to 
some extent thin, the cascade screen, then said sheet resistance of a transparence electric conduction 
film and a high reflection factor metal membrane, such as an ITO film, can be made low for said 
transflective reflective film M. 

[0057] That is, the transflective reflective film M which drawing 5 and drawing 6 are some of the cross 
sections showing the 2nd and 3rd examples of the transflective reflective film M, respectively, and was 
shown in drawing 5 forms ITO film 13b with a sputtering system on the substrate side (the 11th page of 
rear-face side substrate), and forms metal thin film 13a shown on it at drawing 3 and drawing 4 . 
[0058] Moreover, the transflective reflective film M shown in drawing 6 forms metal thin film 13a shown at 
drawing 3 and drawing 4 on the substrate side (the 11th page of rear—face side substrate), and forms ITO 
film 13b with a sputtering system on it. 

[0059] The sheet resistance of ITO film 13b of the transflective reflective film M shown in these drawing 5 
and drawing 6 is 40ohms in the case where thickness of this ITO film 13b is set to 50nm, therefore even if 
the sheet resistance of said metal thin film 13a is high to some extent, it can make low apparent sheet 
resistance of the transflective reflective film M. 

[0060] in addition, metal thin film 13a of the transflective reflective film M shown in drawing 5 and drawing 
6 — a hole — although it is the metal thin film with which it is dotted with the minute defective parts k, 
such as a defect and a reentrant defect, this metal thin film may be a metal thin film with the almost flat 
front face which does not almost have said defective part k. 
[0061] Furthermore, drawing 7 and drawing 8 are some of those cross sections and plans showing the 4th 
example of the transflective reflective film M, and this transflective reflective film M consists of light 
impermeability metal membrane 13c which you made it dotted with the minute opening m, and was 
prepared. 

[0062] That is, this transflective reflective film M is aluminum by the sputtering system on that substrate 
side (the 11th page of rear-face side substrate). Or aluminum Metal membrane 13c which consists of a 
system alloy etc. is formed in the thickness (about 300nm) which does not make light penetrate, and many 
minute openings m are formed in this metal membrane 13c by the photolithography method. 
[0063] This transflective reflective film M makes the light which was reflected in respect of the metal and 
carried out incidence of the light which carried out incidence to the film portion (portions other than 
Opening m) of said metal membrane 13c to the opening m portion penetrate, and the incident light from the 
front-face side shown in drawing 7 by the continuous line arrow head and the incident light from the rear- 
face side shown by the dashed line arrow head are reflected and penetrated with a certain reflection factor 
and permeability. 
[0064] Since this transflective reflective film M consists of comparatively thick metal membrane 13c which 
formed membranes in the thickness which does not make light penetrate, it has the advantage that sheet 
resistance is low. Moreover, the permeability of this transflective reflective film M is decided by the gross 
area of the opening m distributed in the unit area of the above-mentioned metal membrane 13c. 
[0065] However, in this transflective reflective film M, if the area of each opening m is large Since a 
opening m portion serves as a sunspot and it is visible, when incidence of the light is carried out from a 
front-face side and the reflected light is observed, and said opening m portion serves as the luminescent 



spot and it is visible, when incidence of the light is carried out from a rear-face side and the transmitted 
* light is observed, In order are not conspicuous and to carry out such a sunspot and the luminescent spot, 
it is desirable to set width of face of each opening m to about 3 micrometers or less, and to obtain desired 
permeability with the number. 

[0066] And the above-mentioned pixel electrode 13 forms the transflective reflective film M of either the 
1st - the 4th example mentioned above on the rear-face side substrate 11, carries out patterning of this 
transflective reflective film M by the photolithography method, and is formed. In addition, when forming a 
pixel electrode by the transflective reflective film M shown in drawing 6 and drawing 7 , formation of the 
opening m to the metal membrane 13c and patterning to the pixel electrode 13 can be performed 
simultaneously. 

[0067] Moreover, as shown in drawing 1 and drawing 2 , two or more transparent counterelectrodes 20 
which carry out ******** opposite are formed in the pixel electrode 13 of each train arranged in the 
above-mentioned rear-face side substrate 11, and the transparent orientation film 21 is formed on it at the 
inner surface of the front-face side substrate 12 of a liquid crystal cell 10, i.e., an opposed face with a 
liquid crystal layer. In addition, said counterelectrode 20 is formed by transparence electric conduction 
films, such as ITO. 

[0068] Furthermore, the black mask 22 corresponding to the gap between each pixel electrode 13 arranged 
in the above-mentioned rear-face side substrate 1 1 is formed in the inner surface of this front-face side 
substrate 12, and this black mask 22 is also covered by said orientation film 21. 
[0069] As this black mask 22 was shown in drawing 2 , it is formed in the grid-like pattern corresponding to 
between the space of each pixel electrode 13 arranged in the rear-face side substrate 11, and a train, and 
each of that **** in every direction is formed in the edge of the pixel electrode 13 with which those edges 
on both sides adjoin each other, respectively at the width of face which counters by slight lap width of face. 
[0070] In addition, MIM14 arranged in the rear-face side substrate 11 is in the portion between each pixel 
electrode 13, as shown in drawing 2 , therefore said black mask 22 has countered so that the whole may be 
covered also to said MIM14. 

[0071] The above-mentioned black mask 22 is an insulating mask which consists of black system resin. 
****** (side section corresponding to between the trains of the pixel electrode 13) of this black mask 22 
The edge of the counterelectrode 20 which adjoins each other, respectively is made to carry out the lap of 
those edges on both sides to the portion between each counterelectrode 20 (inner surface of a substrate 
12) by slight lap width of face, and it is formed, and horizontal **** (side section corresponding to the 
space of the pixel electrode 13) is formed so that this electrode 20 may be crossed on a counterelectrode 
20. 

[0072] In addition, this black mask 22 applies the photopolymer of a black system to the 12th page of the 
front-face side substrate in which the counterelectrode 20 was formed, carries out exposure processing 
using the exposure mask of a predetermined pattern, and is formed by the method of carrying out the 
development of this photopolymer and calcinating it after that. 

[0073] And the above-mentioned rear-face side substrate 11 and the front-face side substrate 12 are 
joined through the . frame-like sealant 25 (refer to drawing 10 ) at the periphery edge, and both the 
substrates 11 and the field surrounded by said sealant 25 between 12 are filled up with liquid crystal LC. 
[0074] A dielectric anisotropy is a positive pneumatic liquid crystal, this liquid crystal LC has each 
substrate 1 1 and the direction of orientation on 1 2 regulated, and twist orientation is carried out for the 
molecule of this liquid crystal LC on about 90-degree twist square between both the substrates 11 and 12 
with the orientation films 19 and 21 prepared in both the substrates 11 and 12. In addition, the above- 
mentioned orientation films 19 and 21 are level orientation films which consist of polyimide etc., and 
orientation processing by rubbing is performed to the film surface. 
[0075] On the other hand, among the polarizing plates 31 and 32 of the above-mentioned table reverse 
side, the transparent membrane 33 to which a polarizing plate usual in the rear-face side polarizing plate 32 
and the front-face side polarizing plate 31 have minute irregularity in the front face of a polarizing plate 31 
as that whole surface, for example, a front face, is a polarizing plate used as the light-scattering side A and 



the light-scattering side A of this front-face side polarizing plate 31 expanded and showed some of those 

- cross sections to drawing 9 is formed, and it is constituted. 

[0076] The above-mentioned transparent membrane 33 consists of resin with the high light transmittance 
of acrylic resin etc. this transparent membrane 33 How to carry out decalcomania of the resin material to 
the 31st page of a polarizing plate, and to make it harden it using the printing version with minute 
irregularity, It is formed by either the method of stiffening, after applying said resin material to homogeneity 
thickness at the 31st page of a polarizing plate and attaching irregularity by mold push, or the method of 
making the 31st page of a polarizing plate apply and harden what mixed the transparent particle which 
becomes said resin material from a silica etc. 

[0077] The average pitch p of 1-5 micrometers and irregularity of average height (difference of height of 
concave surface and convex) h of the irregularity of this transparent membrane 33 is 5-40 micrometers, 
and the Hayes value of the above-mentioned light-scattering side A is 9 - 14%. 
[0078] In addition, the above-mentioned Hayes value is JIS. K It is the measured value by the integrating- 
sphere type light transmission measuring device (hazemeter) according to 6714. This Hayes value is 
computed by the degree type. 

[0079] all light transmission; — Tt(%) =T2 / T1 parallel-ray permeability; — Tp(%) =Tt~Td luminous-diffuse- 
transmittance; — Td(%) = [T-four-T3 x(T2 / T1)]/T1 Hayes value;H (%) =(Td/Tt) x100T1 ; Amount of 
incident rays T2 ; All amount T3 of beam-ofHight transmitted lights ; Amount T four of diffused lights of a 
measuring device ; The amount of diffused lights and the above-mentioned phase contrast board 40 by the 
test piece (transparent membrane 31) and the measuring device It consists of uniaxial stretched films, such 
as a polycarbonate. This phase contrast board 40 It is arranged where the lagging axis (drawing shaft) of 
the phase contrast board 40 and the transparency shaft of the front-face side polarizing plate 31 are 
shifted aslant [ predetermined angle ] between the front-face side polarizing plate 31 arranged at the 
front-face side of the above-mentioned liquid crystal cell 10, and said liquid crystal cell 10. 
[0080] In addition, said phase contrast board 40 was pasted up on the front face (outside surface of the 
front-face side substrate 12) of a liquid crystal cell 10, and the front-face side polarizing plate 31 is pasted 
up on the front face of said phase contrast board 40, and the rear-face side polarizing plate 32 is pasted 
up on the rear face (outside surface of the rear-face side substrate 11) of a liquid crystal cell 10. 
[0081] moreover, the thing which has the above-mentioned light source [ be / the same as that of the light 
source used for the conventional liquid crystal display / it ] 50 — it is — drawing 10 — like — **** of the 
above-mentioned rear-face side polarizing plate 32 — it consists of a light guide plate 51 which counters 
the whole mostly, and a light source lamp 52 which emits the white light arranged towards the end side of 
this light guide plate 51. 

[0082] the rear-face whole of the transparence board which consists of acrylic resin etc. as said light guide 
plate 51 was shown in drawing 1 — aluminum etc. — it is the thing in which reflective film 51a which 
consists of a vacuum evaporationo film was formed, and incidence of the illumination light from the light 
source lamp 52 is carried out to a light guide plate 51 from that end side, and it can draw the inside of a 
light guide plate 51, and it carries out outgoing radiation toward a liquid crystal cell 10 from the whole front 
face of this light guide plate 51. 

[0083] In the liquid crystal display of this example, and the above-mentioned front-face side polarizing 
plate 31 While shifting and arranging the transparency shaft aslant [ predetermined angle ] to the direction 
of orientation of the liquid crystal molecule on the front-face side substrate 12 of a liquid crystal cell 10 
(the direction of rubbing of the orientation film 21) Shift the lagging axis (drawing shaft) aslant 
[ predetermined angle ] to the transparency shaft of said front-face side polarizing plate 31, and the 
above-mentioned phase contrast board 40 is arranged. Furthermore, the transparency shaft was shifted 
aslant [ predetermined angle ] to the direction of orientation of the liquid crystal molecule on the rear-face 
side substrate 1 1 of a liquid crystal cell 10 (the direction of rubbing of the orientation film 19), and the 
rear-face side polarizing plate 32 is arranged. 

[0084] In addition, in this example, the direction of liquid crystal molecular orientation on the rear-face side 
substrate 1 1 of a liquid crystal cell 10 was made into the direction of 0 degree of azimuths, and the 



direction of liquid crystal molecular orientation on the front-face side substrate 12 of a liquid crystal cell 
- 10, the transparency shaft orientations of polarizing plates 31 and 32, and the direction of a lagging axis of 
the phase contrast board 40 are set up on the basis of this direction. 
[0085] That is, drawing 1 1 is the plan showing the direction of liquid crystal molecular orientation of the 
liquid crystal cell 10 in the above-mentioned liquid crystal display, the lagging axis of the phase contrast 
board 40, and the transparency shaft of polarizing plates 31 and 32, it sets to drawing and the direction of 
orientation of the liquid crystal [ a / 11] molecule on the rear-face side substrate 1 1 of a liquid crystal cell 

10 and 12a show the direction of orientation of the liquid crystal molecule on the front-face side substrate 
12 of a liquid crystal cell 10. 
[0086] Like this drawing 11 , direction of liquid crystal molecular orientation 12a on the front-face side 
substrate 12 of a liquid crystal cell 10 was seen from the front-face side, and is shifted in the 
counterclockwise direction about 90 degrees to direction of liquid crystal molecular orientation 11a of 0 
degree of azimuths on the rear-face side substrate 11, i.e., the direction, and twist orientation of the 
molecule of liquid crystal LC is carried out on about 90-degree twist square between both the substrates 

11 and * 12. 
[0087] Moreover, in 31a, in drawing 1 1 , the transparency shaft of the front-face side polarizing plate 31 
and 40a show the lagging axis of the phase contrast board 40. Transparency shaft 31a of the front-face 
side polarizing plate 31 is seen from a front-face side to the direction of the 0 degree of the above- 
mentioned azimuths. In the counterclockwise direction About 170-degree direction, Lagging-axis 40a of the 
phase contrast board 40 is seen from a front-face side to the direction of 0 degree of azimuths, and is in 
the counterclockwise direction in about 150-degree direction, therefore to transparency shaft 31a of the 
front-face side polarizing plate 31, lagging-axis 40a of the phase contrast board 40 was seen from the 
front-face side, and has shifted in the clockwise direction aslant [ about 20-degree ]. 
[0088] Furthermore, in drawing 1 1 , 32a shows the transparency shaft of the rear-face side polarizing plate 
32, and transparency shaft 32a of this rear-face side polarizing plate 32 is seen from a front-face side to 
the direction of the 0 degree of the above-mentioned azimuths, and is in the counterclockwise direction in 
about 1 50-degree direction. 
[0089] As this liquid crystal display performs the reflective mold display which uses said outdoor daylight in 
bright location where the quantity of light of outdoor daylight (natural light or indoor illumination light) is 
sufficient and shows it to drawing 1 and drawing 10 by the continuous line arrow head at this time While 
the outdoor daylight which carries out incidence becomes a liquid crystal display from the front-face side 
with the linearly polarized light by the polarization of the front-face side polarizing plate 31 and carrying out 
incidence to a liquid crystal cell 10 Carry out incidence to the transflective reflective film M (pixel 
electrode 13) with which the light which passed along that liquid crystal layer is prepared in the inner 
surface of the rear-face side substrate 1 1 of a liquid crystal cell 10, and the light reflected by this 
transflective reflective film M carries out incidence to said front-face side polarizing plate 31 through a 
liquid crystal layer again. The light which penetrates this polarizing plate 31 turns into image light, and 
carries out outgoing radiation to the front-face side of a liquid crystal display. 
[0090] Moreover, as the quantity of light of outdoor daylight can display also in few dark locations using the 
light from the light source 50 and a dashed line arrow head shows this liquid crystal display to drawing 1 
anc l drawing 10 then The light from the light source 50 turns into the linearly polarized light by the 
polarization of the rear-face side polarizing plate 32, and carries out incidence to a liquid crystal cell 10. 
The light which penetrated the transflective reflective film M (pixel electrode 13) prepared in the inner 
surface of that rear-face side substrate 1 1 carries out incidence to the above-mentioned front-face side 
polarizing plate 31 through a liquid crystal layer, the light which penetrates this polarizing plate 31 turns 
into image light, and outgoing radiation is carried out to the front-face side of a liquid crystal display. 
[0091] In namely, the case of the reflective mold display which uses outdoor daylight when the above- 
mentioned liquid crystal display forms the transflective reflective film M in the inner surface of the rear- 
face side substrate 1 1 of a liquid crystal cell 10 The operation with both **** operations which make image 
light polarization which makes incident light the linearly polarized light, and light which passed along the 



liquid crystal layer of a liquid crystal cell 10 is given to the front-face side polarizing plate 31 arranged to 
the front-face side of a liquid crystal cell 10. Displaying the rear-face side polarizing plate 32 arranged to 
the rear-face side of a liquid crystal cell 10 without using, said rear-face side polarizing plate 32 is used as 
a polarizer in the case of the transparency mold display using the light from the light source 50, and it 
displays said front-face side polarizing plate 31 as an analyzer. 
[0092] If the display action of the above-mentioned liquid crystal display is explained about the reflective 
mold display which uses outdoor daylight first, it will be set to this liquid crystal display. Transparency shaft 
31a of said front-face side polarizing plate 31 has shifted in slanting [ slight ] to direction of liquid crystal 
molecular orientation 12a on the front-face side substrate 12 of a liquid crystal cell 10. Since lagging-axis 
40a of the phase contrast board 40 is aslant shifted by lagging-axis 40a of the phase contrast board 40 to 
transparency shaft 31a of said front-face side polarizing plate 31, The linearly polarized light which carried 
out incidence through the front-face side polarizing plate 31 turns into elliptically polarized light from which 
a polarization condition differs for every wavelength according to the birefringence effect in the process 
which passes along the phase contrast board 40. While this elliptically polarized light can change a 
polarization condition further according to that birefringence effect in the process which passes along the 
liquid crystal layer of a liquid crystal cell 10 The light reflected by said transflective reflective film among 
the light can change a polarization condition further according to these birefringence effects in the process 
which passes along a liquid crystal layer and the phase contrast board 40 again, and carries out incidence 
to said front-face side polarizing plate 31. 

[0093] And since the reflected light which carries out incidence to this front-face side polarizing plate 31 is 
the nonlinear polarization which was able to change a polarization condition according to the birefringence 
effect of the liquid-crystal layer of the above-mentioned phase-contrast board 40 and a liquid crystal cell 
10, only the wavelength light of the polarization component which penetrates a front-face side polarizing 
plate 31 among that light penetrates and carries out the outgoing radiation of this polarizing plate 31, and it 
turns into the coloring light corresponding to the ratio of each wavelength light in that outgoing-radiation 
light. 

[0094] When the display when using the light from the light source 50 is explained, next, at this time 
Although the light from the light source 50 turns into the linearly polarized light through the rear-face side 
polarizing plate 32, this linearly polarized light carries out incidence to a liquid crystal cell 10 from that 
rear-face side and the light which penetrated the transflective reflective film M prepared in the inner 
surface of the rear-face side substrate 1 1 of a liquid crystal cell 10 among that light carries out incidence 
to a liquid crystal layer Since it set to the above-mentioned liquid crystal display and transparency shaft 
32a of said rear-face side polarizing plate 32 is aslant shifted to direction of orientation 11a of the liquid 
crystal molecule on the rear-face side substrate 1 1 of a liquid crystal cell 10, It becomes the elliptically 
polarized light from which a polarization condition differs for every wavelength according to that 
birefringence effect in a liquid crystal cell 10 in the process in which the linearly polarized light which 
carried out incidence from that rear-face side passes along the liquid crystal layer of this liquid crystal cell 
10. This elliptically polarized light can change a polarization condition further according to that 
birefringence effect in the process which passes along the phase contrast board 40, and carries out 
incidence to the front-face side polarizing plate 31. 

[0095] And since the light which carries out the incidence of also at this time to a front-face side 
polarizing plate 31 is the nonlinear polarization which was able to change a polarization condition according 
to the birefringence effect of the liquid-crystal layer of a liquid crystal cell 10, and a phase-contrast board 
40, only the wavelength light of the polarization component which penetrates a front-face side polarizing 
plate 31 among that light penetrates and carries out the outgoing radiation of this polarizing plate 31, and it 
turns into the coloring light corresponding to the ratio of each wavelength light in that outgoing-radiation 
light. 

[0096] that is, the above-mentioned liquid crystal display colors light using polarization and a **** 
operation of the birefringence effect of the phase-contrast board 40 and the liquid-crystal layer of a liquid 
crystal cell 10 and the front-face side polarizing plate 31, uses the birefringence effect of the liquid-crystal 



layer of said liquid crystal cell 10, and the phase-contrast board 40, the polarization of the rear-face side 
- polarizing plate 32, and a **** operation of the front-face side polarizing plate 31 in the case of a 
reflective mold display, and colors light at it in the case of a transparency mold display. 
[0097] And since this liquid crystal display colors light, without using a light filter, it can reduce the loss of 
the amount of transmitted lights substantially compared with the case where a light filter is made to 
penetrate, and can obtain the coloring light of high brightness, therefore can display a bright color picture. 
[0098] That is, although a light filter absorbs wavelength light other than the wavelength region 
corresponding to that color and light is colored, since this light filter also absorbs the light of the 
wavelength region corresponding to that color with a quite high absorption coefficient, the quantity of light 
of the coloring light which passed along the light filter by the liquid crystal display which colors light 
compared with the quantity of light of the wavelength range region used as the coloring light of the light 
which carries out incidence to a display with the light filter decreases considerably. 
[0099] Since this point and the above-mentioned liquid crystal display are what colors light, without using a 
light filter, light is hardly absorbed only by there being no optical absorption by the light filter, and the 
phase contrast board 40 and the liquid crystal LC of a liquid crystal cell 10 changing the polarization 
condition of the transmitted light. 

[0100] For this reason, the quantity of light of the coloring light which can change a polarization condition 
according to these birefringence effects, and penetrates and carries out outgoing radiation of the front- 
face side polarizing plate 31 The amount of the light of the wavelength range region used as said coloring 
light of the light which carried out incidence through the front-face side polarizing plate 31 in the case of a 
reflective mold display, and was reflected by the above-mentioned transflective reflective film M, Or since 
it is hardly different from the amount of the light of the wavelength range region used as said coloring light 
of the light which carried out incidence through the rear-face side polarizing plate 32 in the case of a 
reflective mold display, and penetrated said transflective reflective film M, therefore the coloring light of 
high brightness is obtained, a bright color picture can be displayed. 
[0101] Moreover, although two or more colors by one pixel were not able to be displayed in the liquid 
crystal display which colors light with a light filter since the foreground color was decided by the color of a 
light filter Since according to the liquid crystal display of this example the orientation condition of a liquid 
crystal molecule changes according to the magnitude of the voltage impressed to the liquid crystal layer of 
a liquid crystal cell 10 and the birefringence effect of a liquid crystal layer changes according to it, By 
controlling the applied voltage to a liquid crystal cell 10, the color of said coloring light can be changed and 
two or more colors by one pixel can be displayed. 

[0102] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Some cross sections of the liquid crystal display in which the 1st example of this invention is 
shown. 

[Drawing 2] Some plans of a liquid crystal cell. 

[Drawing 3] Some of the cross sections showing the 1st example of a transflective reflective film. 
[Drawing 4] The plan of the transflective reflective film shown in drawing 3 . 

[Drawing 5] Some of the cross sections showing the 2nd example of a transflective reflective film. 

[Drawing 6] Some of the cross sections showing the 3rd example of a transflective reflective film. 

[Drawing 7] Some of the cross sections showing the 4th example of a transflective reflective film. 

[Drawing 8] The plan of the transflective reflective film shown in drawing 7 . 

[Drawing 9] The expanded sectional view of the front face of a front-face side polarizing plate. 

[Drawing 10] The basic block diagram of the liquid crystal display of the 1st example. 

[Drawing 11] The plan showing the direction of liquid crystal molecular orientation of a liquid crystal cell, 

the lagging axis of a phase contrast board, and the transparency shaft of a polarizing plate. 

[Drawing 12] The CIE chromaticity diagram showing color change of the outgoing radiation light to the 

applied voltage in the case of a reflective mold display. 

[Drawing 13] Rate property drawing of voltage-outgoing radiation in the case of a reflective mold display. 
[Drawing 14] The CIE chromaticity diagram showing color change of the outgoing radiation light to the 
applied voltage in the case of a transparency mold display. 

[Drawing 15] Rate property drawing of voltage-outgoing radiation in the case of a transparency mold 
display. 

[Drawing 16] Some cross sections of the liquid crystal display in which the 2nd example of this invention is 
shown. 

[Drawing 17] The basic block diagram of the conventional liquid crystal display. 
[Description of Notations] 

10 — Liquid crystal cell 

11 — Rear-face side substrate 

12 — Front-face side substrate 

13 — Pixel electrode 

M — Transflective reflective film 

14 — MIM (nonlinear resistance element) 

19 — Orientation film 

20 — Counterelectrode 

21 — Orientation film 

22 — Black mask 
LC — Liquid crystal 

31 — Front-face side polarizing plate (the 1st polarizing plate) 
A — Light-scattering side 

32 — Rear-face side polarizing plate (the 2nd polarizing plate) 
40 — Phase contrast board 



- 50 — Light source 



[Translation done.] 
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1 

^xm^zfeMmm^mmt. ytmfrbvyt&msm 
*> s s» * t aia*r*sst io ± r*as * ^ 5 ¥ai®R#t 

5 «3&s¥SiSRl*R«T#ia-c v * 5 r <b SrW« -f 5 ft 

[lft*Jl5] JSa-ir^o*ffifiiJ^ga«*ixfcSlco<B* 

[00 0 1] 
[0 0 0 2] 

Alt £ it TS^jVf- 5 t^t^t^fe 

[0003] ±mRmmm^mmtmmmm^mmt * 
^T- ; eo^s{|lJ^aMJ^^^^tL^g*S5, 6 she 



2 

m~tz>t t t>K, »NH?/H 0»ffifiiJ^K(tfcffl5fe46 6 
OSMJ^, AftJtSrfcSRW^iaia^-eS^itf 

[0 0 0 4] JbfSy&tfH?^ i fi, SWfcSS&KttS i 

**ax*ft0)S«7K/S;ffi SrSi > K*Hn) $ -fr T#^o 
^4^1X^1, ^(Df^S«2 ) 3ra^*SSS:fl5 

io 2, 3±^^^^ia^^^fuiEia^KTffia$ixT^f 
:£<0Efttt«f::EftS;hrcy*5. • 
[ooo5] *fc. ±iE3tiS8fi, — m^. ±M^—y 

^ioTt^o mrlEi»3t*R 9 fi, 7^ y /ufflflt^b* 

^fc*5Sltie9 a %Mf&^±h<DX\ ^87^10 
^5>coflaW*^ »3teffi9fc*<D— «Bffij&>bAltL"C» 

[0 0 0 6] r<©iRS*^aS«tt, "KTN (^-r^ 

SffiiWS«2±^^WS«S^©iai6]^tJiff 5 Pfi 1 
*fcl*(ifSE££*TE»£nT^5 0 
30 [0 0 0 7] ±SBJKS*^3S««^ ^3t05t*^-f-55-ft 

ffi<BHB3fc« 5 <Z>ffi3teftUB K J; 19 t * o TSciS-fe' 

/n ot-Atti-^o 

[0 0 0 8] «|t;H« fl B B ^lt f^£^ 

2 , 3 (ommm i-mjE ^ si^jp ut^t ^mx v$$m <o 

40 «S-fe^l(cAS*bfcii3»<B3t:^5^ ^v«JEdS 

top $ ixx ^* v Ait l tintn^ m&mo&mvf 

a*t-J: 0 til£9 0° 3ffi!3t*ixfcB:j|ftffl3ti:fto-c?KS 
■fe/HSrfflltU *fc«J£HliD««ctc:AWLfc5ttt, » 

[0 0 0 9] JKal-fe/H SrHjltLfc*^. *® 

fiOfi*ffi 6 (cA#t It n (DM^tm 6 co«|3tf^ffl J; «9 ®J 

50 iSfit/Hi, *ffi{BHl3tffi5 t*aio"C«?fi*^ 
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[0 0 10] ±fEffl?fi*^Kfi«, ^3fe^3tft^ 

{cx<>xm^£:ft?j:z-Z>t>(Dx*h } o . ^(Dm^nm i 7 

3t 3SS»ffiffly««S 6 (OfflJtf^ffl 1- J: 9 HiSfi* iftot 
JKS-feyH 0l;iA&hf££ i: fclc. :«t;H0^ 

[0 0 11] <h^5T\ ±|B«i5*^36fiO»61?A' 1 

ffi) (^a»w®*«ffi^^*tb*iii*affi(c:*n-eix*r 

[0 0 12] z:<DT# J r4Zf-r b V y# ^WHfiL-tfrb 
Ltlt TFT (»Rh7^^) SrflBft*^ 

7c#>. T F TKJfc^T«ig*51Bi¥ft, M I M^SHR^ 

[ooi3] -t-ftt^ MiMit mi(Dmmtmmm 

t»2©ttli:S:«ilfct>©t*)9, *fc»K^d- 
2 0>«ffii:£»SLfcfcCD-efco"t\ TFT 

[0 0 14] 

ffifi'J<H3t*R6 tSriioT^— 7 5 7-7(dA*tL. CL0> 
^-7 5 7-7TS#t*ttfc3t^ iiME*Efli]Sffi 6 <t 

(C N Wi&±/l'l<DmJy<D&&2, 3 t-tiX-Pix 2 0-^0 
fff4lH]ii5^5>. {§7fe«5, 6*5±t/jKS-feyH cDXS 
2, 3t?<03t»JR^J;53fe*n^^^<-c, S^j&SRf 

[0 0 15] T ^ ^ >f :7V h y s/^^SJKS-fe^ 



4 

— 7>r ^^SrKttSir, e>tatf< fto 

[0 0 16] r*Ul, ^7 7 — 7>f/^-C03t<^KJR{CJ; 

&^m<D^ft^x±m{cytm&m^tcm^^r^ 

[0 0 17] *LT, Siia®*^*:ttS:fi : ?S5JKa*^. 

rtas-c^sas, mi 7^Lfc»s*^3g«-ett, » 

[0 0 18] -t*ftfc*>. 1D1 7{c*Lfcffill^3£11"? 
J&S^ftflBfiKftoTLS 5o 

[0 0 19] 4fc. Rttffl**©*^ eaat^rt 

30 /^7^; 7~7<^Rlt*fc»JCLfc*OR#t 

ftLjH#bftftV*U ^7-7^^T'ffe^ 

[0020] *mw&, Kftzmm^z&ftmm^mm 

-e^3tK«RtC«t5**n^S:^ft< LT N SitSS^-C 
©«SS:+»W 5 < 1 5 ^ i 5 t«ftt5 r 

[0 0 2 1 ] 

tt, 2M^<0*«»fift*^S:ffi»*^i:i-5T^7 t -f 

so h y yt^mmgn-t^k, zeiwuh-t/wmmmic 
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&i*tLX\<^^t&%?mti-z>h<Dx*foz> 0 

[0 0 2 2] #«9!©iKfiX^3£BK*5^-c, iu 

fix v ^litiffl $«tJ:V\ 
[0 0 2 3] **WOJKfi*^§SS^*5V^T. 

[0 0 2 4] ^P^coM H B s ^^gt-iSV>T^, 
[0 0 2 5] 

Sffifl9B4R<z> rt ffi CKlt ixT ^ 5 ^S^K^m^ A&f 

[0 0 2 6] r^^^ggte, ^3t03t*36S 

■fe/KO»ffifl!ltcSE« SIXTHS® 2 <0fi*fi<^fi3tf^ffl 

u mm^mmRMm^mm^tz^m^mm^x±m 

[0 0 2 7] IT, rcoJfta**3S«fw*3t^Ttt, ml 
(^«tS»f B ^wiBra*rp](-*tLT^«)-t'ix, mJiefg 



(4) 

6 

4ESriioTAS*Ufcii[ilHH3t^, JKft-fe/WttASSrii 
b«-iH5fett<8S:*xbixTS9fB»l ©fifttRKAttU 

[0028] *fc. jtas^^o^srftjffl-rsaigss^ 

©BRtt. «t^2^«3tffi*iioTAWLfciElftiH*© 
StBHfi* £ tto TIME* l ©fi*fil-AW U 

[0 0 2 9] f CO»S*^igKtt, SMS* 

[0 0 3 0] ^SESS^SJfitt, #7 — ^A-^Srffl 

l ^ 7 — jffi«Sr*^i" 5 r £ ^"C# 5o 
[00 3 1 ] L^t, C<OSES**3Sfi(-*5^T(i, JK 

^■oiEiRi«ffids^kL, *tiiz\fecxm&m<ommvt%} 

[0 0 3 2] roffiS**3Sfitt. »fiir^<7?« 

BBS \^fz% 1 Alt* £ ttl^fii^ t "T S ffl Jtf^ 

mt<Dm3j<Dftm%htiitx^ m&±^<D3mM^ms 

[0 0 3 3] *«M<75«fi*^3S«^*5l^r, Su 

l5ttfi^/^oii5S*Eortffi(^*ix-?:*xH:We>ixTt^a 
ffico^^, SffifiOSfi^rtffi(-f»*tfeixTi/^«ffi{cau 
SB¥aiflS*HRS:*ia$*ixtf, r t ^SigS^f 
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[0034] ^m<om^m^mm^^^x, 
m& ± >v t -t com m $ y i:ei l fc & i (o<B3t« t (o m \c 

ffi3tffi:fc<fcTJ^2<0ffi#ffi^ 

[0 0 3 5] *fc, *|gM^}KS*^iS»(c*5U^i. % 
[0 0 3 6] ttt, li91E¥3iBRltR©Rttffia s J3:l£ 
[0 0 3 7] ^©i§£\ fulfil 1 0>fi3t4R£>*ffi 

ii o fcjt ^tuiE^ i cofi3ts^«*f^ffl J: *> rnmft t 

Srfflo T H»3fe t * -5 * -C«3t3&s»a £ its - t lift 

So 

[0 0 3 8] 

Sr#BBL-CK?Bi-5o 12 1 0 (i*Ra*^36«©S*«fi!E 
(H^*5V^TT«) fc»2<D«3fctE («T; JtSflOiB* 



5 

[0 0 3 9] r^«fi**»«©iBr*tt4:«*S:BftMi- 
SK H l (i*Sft*^SH^-SB^»fffiia, @2I« 

/HOIlo^TKMtSts :«f B t/H0it 2* 

[0 0 4 0] ZKOJKS-fe/H Ott, tf^^^bfcS — 
»©S!8Sfill, 1.2Pfl{cttfiLC.Sr»***Hi:A:t>^ 

i 3 irix?>*IB*miSi 3(c-tix^it*H6-r-5«[»:© 
MIM14^\ ftjjfa (I3 2(c*3v^-c«*rp|) 
?'J*ft (!2 2{c*5i^T«^fpl) (c^ hy s/^^tt^BBH 

So 

[0 04 1] ±!EM IM14I1 ±iE»E«JStt 11© 
±[^M^n/cTM^ I5i, r^TSli l 5 £S 

20 1 7 ir^e>4oT*3 9 , &ft<DM I M 1 4<Z>TSMI 

11511 8u!EX«l l±(c#jif*«ffifTwi^lB*L 

1 4 tf)±8Mffi 1 7 li-tft-ptu I M 1 4 ^^-^ 

t^IiHil 3Mo*j&SoT1^5o 

[0 0 4 2] ^coH^JT*^, MIM14(OTgU 

ISl 5 iHtjlS«^«^^^^l 8 ^-W:ML, 

±ummi 7 temmmmmm 1 3i-^^jfMLTv> 

So *fc, rcoUffi^m^ ^trfETSP«ffil 5*3j;tWS 
30 flg/SU ^0*ffiSr»ffii6^*ftSL-ClltflEi(fiiiaRl 6* 

R) 1 6T^t?ttTV^So 
[0 0 4 3 ] JifE#(lJ*m^ 1 3 tt\ ^Si^^ 

So r^^sissttRMfi, rtiM©^— 7^; 

Ait^srfessit^iaia^-cs^^^aia*^ 

St©-Cfoi9, ro^life^ilTii, Iilil3^ Sifi 
^S5~2 0%(O^Si©Kl*RMi LTV>So **5. K 
40 |t*tt» l 4 %«±-CfcttliJ: v \ 

[0044] r^¥Si®K&fRM (illin) tt, 
ai s^tttAi %k&&m<z>&mmx-Mf£,£tiz>i>\ fcs 

v^tt. i TOB^Milg^Mitoiiit^ 
nrv^So 

[0 0 4 5] m3&£Xfm4te¥mM&%$mM<Dmi<D 

JSpV^JRaURl 3 a ^biott^o 
[0 0 4 6] r^^SifiSAtRMfi, -t(75T 

50 mm (^C-CttKffiWJatEl 1®) ©±^, J*^:y^g§ 
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<ox-$>9* Hf^Lfc^aiSR&RMte, &JS8tf-asJ« 
^te*0»/J^^H&SBk36S^ffii-5^JR*lfii 3 a fcb 

[0 0 4 7] r<D¥S«R#RMttu B3fcH»^^ 

fc<^-cfc 9 , ±m&mnm 1 3 a coRas^ 

(Mfe»k KAl*Lfc#0-SW;£JR*R 
1 3 a£>Rffi-CEtt£*U 4fefcS*fi03tte^JR?*Kl 
3aSrSi&U a9Wjt(i^S»IBl 3 alcKJRStt 

[00 4 8] — ±lB&JiSf R 13a cO^:fo&g& k <D 0 

^^AWLfcjtu-to^fflj^^igiai-So &«5& 

^^itSLT^^V^^^g[5^^A#tLfc*^co^:T 
[00 4 9] fc*: U ±1E&JRSPR 1 3 a <DWGLWfal£ 

[00 5 0] It, iiufE&J§l»R l 3 a <£>S(gB#<o3S 
±3* LfcSiB^as 5-20 %<7>^SaRttKM*»§ - 

[0051] &3o. H3*3j:t^ia4(^Lfc^aiaRtt 

RMte. ^ffi^DaA^I«^o|R/h*^te«BkdS^;«E-r 

atRMB\ StflE7L^te^BflA>:»*^jstA/ir>S:v^JS 

^«2 0n mJKT-CfcixfJ. - <a&JR5»R«r¥3iBK: 
MRM£ UtttffltSrids-etS. 

[0052] -rftt>*>, xs<v?mw.fc£z>&mnm<D 

ft5#. *BIWSS:ttl 0 nm£JUbKlff< UT*< 

-tixt- 1 ft o t mmnx^WAxm(o^ $ * 

oRJSKftSi:. ?L^R6^DflA^|Sfe^^tAy^a^ 0 

• [0 0 5 3] ^CDflJSrfctfSi:, liufE&JISR^Al * 
fcttAl -Ti ^T*JFM-f <5®--g\ flili 

8. 5 nmOJ¥£K$RLfc&JRWRtt\ i3j3iV0 



70 

10-201 is— hmmz 5 3 

Q"Cfc5o 

[0 0 5 4] HUfEAl £fcteAl -Ti 1 

mA^m^t /ut^^^mm^m^mxh^o , ^ 
(o^mmmcommmnm 5 %«t, ht&mz 1 4 q 

[0 0 5 5] ft:Jo. ±lE¥5iBR*tRM(D8i&3Sf** ± 
10 a! Lfc 5 — 2 0%O|EHt?*>*tfiJ;t^s. JtSSO^fc 

£Ui* *5>^»*L<tt7%£Jl±Jc:i-5<03&sa*H/\ 
[0 0 5 6] fc/:l, r©i5{^aiaKttKM^S® 

Lftimtfft'bft^fcfc, -t<D^- hffigfcasBK ftoT 
L*?j&^ itfrfE^SiBRltRMS:, I TOl*©S58» 

[0 0 5 7] f/^ g|5 *3 ±1*12 6 te^n-eh^S 
so ilR&TRMcOfg 2 *5 ± SI 3 O^J^^i--?r(D-a5^C0»f 

® (lIISKllI) (Oll:iTORl3bi:^ 
^iSSBdJ; Wll, ^<o±C:, 0 3:i3j;tfl2 4i;i^L * 
fc&JR»Rl 3aS:SRtfcfcOT*5„ 

[0 0 5 8] 0 6^Lfc^aiaS*tRMti, 

coTi&K (IllSffii II) o±tcH3*3J:t/|g4^ 
^Lfc^JRSlRl 3 aSrfigJKL, -t(75±^, I.TOBl 

[0 0 5 9] rttbia Sfcit^EI 6 n^Lfc^SiSKit 
>o MM CO I T OAS 13b (Diy— hfi££r[te^ :<D I TOl 1 
3 bORff£5 0 nm£ Lfc»frT*4 0GT-fc9, Lfc 

[0 0 6 0] ft:fc\ IH5*3j;t5|g|6^Lfc^aiaSft 

itM^^Aff r 1 3 a ra. iiM&^AKmm&m'hte 
« > h& Pfeai k am t kj if ft v ^ ^¥ta ft 

io [0 0 6 1 ] ^btc, 07*3J:Vig8(i. ^Si§K&fBI x 

*>>9, rcQ^aifiSltRMtt, »/hftBBPmSr^ftS-^ 

[0 0 6 2] -tftt?^, ro^SiBSStRMtt. ^rcoT 
i^® (SffiWJSffii l®) *'<3>*3$Kfc:J:o 
Al SfcliAl ^f^b^^Mil 3 c SrJt 
SrSaSS-frftl^JSS (3 0 0nfngg) lC/£RU ~<D 
^JSRl 3 dc^^- hV y?9 7 4mzl:oX&&<o&L 

>o [00 6 3] CO^SifiSltRMfi, StJlS^JSR 1 3 c 
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[0 0 6 4] r<o#3i&RStBlMf^ )te«rSi&;*-t!;#^ 
fc, ^<S>^2iSRWRM<!oaa^tt. JilE^MKi 3 c . 
[0 0 6 5] fzfz L, ^O^aiSS*tlBM{C*3»/^"C*i, 

1 oi^B P m©fiS:» 3 mHTC L, WCJ;oT 
[0 0 6 6] -t LT, ±lEHSi«ffi 1 3 (3, ±3* Lfc® 

*5, H6^J:lJ«ia7^Lfc^aiaSS*ffl^-eiij3R«ffi* 
zm&te. -t^AJRKi 3 c^coBHPmO?gfiS; 

[0 0 6 7] m l*3j;uqa2U:^L;fcJ; iK 

l 0 <75*ffiffl!l£4R 1 2 <£>l*l®o £ (9 i H B B f £ <DM 
iRjffiKf*. ±IE*ffifflS£ffii l KKSLfc&yiJoili** 

ii 3^^n^#ffti-5a»*<oaw/i*tiR]««2 o 

^Rftfe^ ^cOJitca^^ISf^K2 1 ^Rtfibtvt^ 
£ e **5, mrtE#ft*ffi2 Ote. I TO^Sfflfti 

[0 0 6 8] CCOSffiftiJSffil 2^rtffi(^*^, 

±Eiffi«atsi li^mistz&mmmmi 3ib<oibki 

^^^^2 2 tBSfEga^]^2 lT'ShtlTI/^, 
[0 0 6 9] :©/7^/^^^2 2(t [H2tC^Lfc 
«t 5 iHIS^ 1 1 (diBK Lfc^ilj^mil 1 3 (Off 

mis x xm N9 ksms-t 5 ft^*'* * - v ima. * nx # 

^5H*«ffii 3(^iftffltcll^s/j:9ilsr*^t"S(S 
[00 7 0] >S*3, SSiMS® l l KKK LtM I M l 

4ii, i2(:/Titj: oic&mmmmi 3<Dr$<D$w$iz 

fef?, Lfc^oT, iitrffi:/?*^;*^ 2 2 12, SufEM 
I Ml 4Ct^Mi5 <fc 5>t-2tft LTl^5 0 
. [0 0 7 1 ] ±15^7 2 21*. JSfeS»Jffi)&» 



(7) 

«B2ffi asigsffii 3<o?ijra(c»isi-55affl5) n, 
^2 o<DH<ol»^ (S4R 12 tort®) lc\ ^tophm 

»&zti*:tim *> & o ttfamm 2 0 (omm^m^m^ 
nm^*fj&-tz>mm n. ^ii2oo±ci^ii 

[0 0 7 2] ft*5, rw^7y^v^^2 2M:, #J;t 

[0073] * lt, ±mmmmmm. 1 1 ^basks 

1 2 itt, *©^ja«ffl^*5V^T»«t©^— /Utf 2 5 
(Hi 0#BS) - Sr^LTgg-&$tLT*5f9, j&SI L C ttPi * 
11, 12 P^iufE^-Mt 2 5 T*H*itrt:«*fc 

[0 0 7 4] r^jKfiLCfi. BtaS^ttdS^co^^^ 

1, 1 2fcSttfcBEftRl 9, 2 1 (^ioT^rtb^tLO 
20 ski 1, 1 2 ±X(n%Zfa3jfa$;WLffl£*L, iPiStEi 
1, 1 2ra(^*3l^T(5ff 9 0° <DV4 * bfi-vyj* h 
&fa$tlXV*Z> 0 &*5, _LieiHftJSIl 9, 2 in, #y 

>- if \z. J: 5 gfi fa #1 a ^ ffi * *t T ^ -6 o 

[0 0 7 5] — _hfe^S^{l7feffi 31, 32^5 
"b, Sffift"J(B3t4R 3 2 ISiiffiWflJfeR. *ffiftflfi*«3 
in, ^r^-®, Wlx.«*BdS5t»affiAi:!S:oTV^ 
(B3fe«*r*fe <9 , rco^®{Rij®*S 3 1 <D%mUM An, 

30 S3 l<©*ffi^»/hftDflif]bS:>boaMIK3 3^MIT 
mj&£tiX^.Z> 0 

[0 0 7 6] ±mmmm 3 3 n. r ^ y /u»ag^o3ts 
mmizm^m&&h^mm*m\,^xmftfc3 is 

^^*5SM*affi^*igALfctc0Srfi3tS3 1® 

[0 0 7 7] C<OSKl»3 3©Dfl[£b<05p^)ii5* (QQ®^ 
fiffitoSSOffl'hlil'-S^in, Bflifbo^iS^s/^ 
pfl5-40Mtnt'fc^ ±IE3t«affiAO^-YXfi 
n, 9~ 1 4%-C$>5o 

[0 0 7 8] &io, _b!S^-fXfiin, J I S K 6 7 

[0 0 7 9] ^3tJ6Sia* ; Tt(%)=T2 /Tl 

50 ^-nytB^^m T P (%) = Tt -Td 
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ffiffcgi®^; Td(%)= [T4 -T3 X (T2 /Tl ) ] 
/Tl 

^-TXffi ; H(%) = (Td /Tt ) X 1 0 0 
Tl ;AM*8H: 
T2 ; ^Tfe^Si^^ft 

T3 ; ai3e««^it«** 

T4 iVOkft (SnH3l) 58*** 

±IEffitBHfi4 Ofi, #y#— h^<z>—(ft 

ji#7^/^iN^fefto-c*5!9, w.^fi:taMffi4 oft, ± 

iE»igrl?A' 1 0<O*DBffll^iBa$nfc«ffifflHB3tffi3 1 

»t^i" e> bfc»ffi^E«S;h/o^ 

[0 0 8 0] Jfc*3, iSIE&fBHtK 4 0 fcHSfi-tr/i' 10© 

fc*ffiffi9(B3t« 3 2 flJKfi-feyp l 0 (omm (XSffiO&K 

1 1©*®) Kffi*i**iT^£o 

10 0 8 1] £7c. ±E*JB5 0 S£*©J£iIlS^3£ 
. £51^ ±fEBEflMB3teffi 3 2 coSffi^^frtc^i- 

6**® 5 1 ^(omytms i ^-flsstciRjtt-cKa 

[0 0 8 2] MIE»3t«5 If*. Ell Ic^bfcJ: 

«"LT»3t«5 lrt*a»^ix, r<7>3»#«5 1 CD^ffi^ 

[0 0 8 3] ^Lt, COH^0iJ^ 0 e B ^^g-e^, 
±IB*ffiftiJffl3tffi 3 1 Sr. -toSiSttSrfKSiryvi 0 co 

2 i<7>7bf^^iRj) ^*tbrgf^ftS^a?)t-"f febT 

#*ft) *Hfi5E*ffifiiJlB3ttE 3 1 <03iSttK#bT3rJ£ft 
«ft»fc:-f &bTE«U S&fc*ffiM«#4E3 2 fir, 
^oSiattSrJKS^^ l 0 ©gMJSffi 1 l ±^&tt<5 
ffiSiH^Kfi*!*] (Ml9(D7t^^) left 
b-cgf^ftS^fe^-r&briEHb-rv^o 
[0 0 8 4] fcss,' r©H16fi?ijTfi, Sfi-feyH 0(Dg 
ffi«!li£ffii i±^^(t^ffi H 3 a^ J ?-ia^^^$r*-{i^0 o 
©*lRli:b, Z.<Djjfa&mmk IT, ast;no^* 
sfflixtRi 2±^*3ita*fi» j f-iaiRi*iBii:«*«3 * 
1,32 ©aiatt*-iPi*3 <t wits^s 4 o (omnm^fa 

[0 0 8 5] i-ftfc*), mi l f*, ±IEJKS*^S5S(- 

0©g^tt£, {I3fc&3 1 , 3 2£>^i®W]£ $r^i"ip® 



(8) 

Si i±^^tt^^0 3 0^©lfirS]^r^, 1 2 anjss-fe 
/H 0co^Sfi'J£«i 2±{r^oft5^sl^©ia^^ 
Sr^bTV^o 

[0 0 8 6] r (7)111 i<z>J:5^ Jfffi-feyn O^^ffi 

9 0° Tjh/OoO, IByiLC^SH^ffiXffil 1, 12 

[0 0 8 7] Hi 1 Ciot^, 3 1afi*ffifl!HB 

*S 3 1 ©Siltt> 4 0a ttffiftSK4 0 CO@ffi$ft^^ 
bT*3f?, Sffifi«ffi*K3 1 £OSi§tt3 1 a (iifE^ffi 
ft0° (0*f^tr*tb*Eft"J^ba"C&lHl>9tCl5(3fl 7 0 
° (Ojjfa, 0<DW®m4 0 a 0° CO 

*rpj^*tb*ffifflij^e>Er&ifii!3^(5tfi 5 o° (ojjfa 

(-*>9, Lfc^ot, {fc*B5&E4 0(Dgffifft4 0 a 
«SSftfJfijttE3 lC03gig*ft3 1 aM*fU SffiflJ^fcJL 
T*IhJ>9 l-t5^2 0° ^t-Ttl/O^o 
20 [0 0 8 8] $ hK. M 1 1 Cl&^T, 3 2al*fiffifii] 
{pi*® 3 2 ©Si®$4£^ bT*5 <9 , r £>Kffiffl'HB3teffi 3 
2(©Sia<ft3 2 a«±1E*ffi^0° ^[^Wltll 
^f>ITfe[E]^:m^i 5 0° O;frftKl&5 0 
[0 0 8 9] ^<7>JKfi*^3g»«, ^ (e^**fctt 

'«^-to*ffifflij3&»C>ASti-5^*dS. «ffi«Jffl3t«3 1 
30 -rstirfc^, *co«SJBS:aofc3td5JSa-fe^H 0<D 

mmmmi3) t^Attb, :©«mmts» 

Snfc3tdS^t5»ESJiS:aoTfl(nE*ffiffllJffl3te«3 1 \z 
AltbT, r<7>fi5tffi3 1 SrSia-r5*^lB«5ti:*o 

[0 0 9 0] ro«?sa^36«(i. ^3tco3tftis 

^<C^B»^*gfT*t, 3taB5 0^b<O3tSrfiJfflbT^ 
*fT?i^5t©T'fe«9. -t<Ot#tiiai*5j:D«lli 0(^ 

¥Si§s#tj§gM (mmmmi 3) sr»isbfc3t* s *ft« 

^iloT±!2^®{aiJil7feS3 1 iCA&fbT, r^fiTtS 

[0 0 9 1 ] i-ftt?^. ±iajR*^3£Bfi, jRS-fe/u 
10C0RM«SS1 l©rtffi{d^3iasttRMSr»(t5 

/H 0co^S{aiJ(cIfigbfc^®{IiJ{l7tS3 lirA«t*S: 
50 jtJgfflJtir-t-SfliJt^ffltiKa-lr/H 0 ^JKSJiSriio 
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m^&mi*. mexmmm%M 3 2^11^^ u tuts 

3sffiffi0ffi3t«3 1 SrSbfr^i: LT«^i"5 t>c0T*fcS o 
• [0 0 9 2] ±|EiRS«*SS«<Z5^!fi^Sr, *"f^3t 

^3£«f-*3^-ai, MfE*ffifi'Jfi3feS 3 1 3 1 

a dSffiS-fey^ 1 0 o^ffifiiJSffi l 2±\z&tfZ>m&&?- 
mfajjfa 1 2 a \ZttLTmtb-ffrr& «9 , Sffiii4 0 
<DM1fc1A4 0 a 3&SHU5E*ffiffi!HH3teS 3 1 <E>jSifi*ft'3 1 a 
{C*tLTfiLffiH4E4 0O@t@$S4 0 a i&S&fticTft-C^ 
*ffifiijffi3t«3 1 *m<>XA^^tz.WM®% 

1 tcAttt-^o 

[00 9 3] C©»l*l3 1l:AMt5 

Slt^H. ±IEf£ffiH«4 0 tJKA-fe/H OOffiSSo 

^<0%<Do-h^ *Bft8ffl3t*R3 1 Sr38®i-^<B 
**^*ft*«^dS^(0«*tE3 1 SraaLTUi«* 

[0 0 9 4] 3tjS5 0^&O3tSrfUffli-5t#O 

*36S*ffi«"Jffl3tffi3 2*iioTEI6ffl*;i:*9, -^ffi 

%<D b *>ffi H %-fe^ 1 0 <Z>XBffl!l£lK 1 1 cortffi^Rrt" b 
jft/O ^ 5 ^SiaRStlRMSrSifi Lfc3t * s *ftS K A*f"T 

3 2 £>3ig|A 3 2a ^Hir/v- 1 0 (^KSflUStE Hi 
{CtSltSSSS^coEfRj^fRl 1 1 a KMLTi&fcK-rix 
T^Sfcfc, jfciSH^H 0(--tO*ffi«J^5>A*fLfcii[ 

{i7feffi3 1 tcAlt-T5o 

[0 0 9 5] tLt, Z.(Ot t fc, *ffiffl'Jffi3te«3 1 ^ 
AWi-53t«, fKHrfe/H 0OJKfi«tfftffiH*R4 0(O 

5fc«>, *ffiftiJ<B3t*E3 1 SrSiS-fSfi 

3fe^5>^«fi*fc*tt^r.coiB3ttE3 1 £Si§LTffitt 

45 0 
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[0 0 9 6] o^^ ±1EJKftX*3£Si*. S*FM3c^ 

/H 0O*RSWi:ffiffillffi4 0 £©SBlFr3!J*£XSffl!l 
{1*«3 2(Offl*^ffl*5J:U«a5fflJ«**3 1 Otfejtf^ 

[0097] ttt, r^iii^iii, ^j^—y-c 
[0 0 9 8] f/j:t>^ #5— ^-f^f*. 

20 [0 0 9 9] rcTXk, ±ffi«S*^^fitt. — ^ 
[0 10 0] ^<DtDto, rnb<7?ajffi»fSb*^J:OiH3t 

^cfit^bn, *BSft«ffi*4R3 i srSiaLraw-rs 

aorAStL-C_bl5^SiaSSt»M*T?S*t*nfc3to5 

[0101] *fc, ^7-7^^taot7fetifet 

mjE^S^-T^ ^ t \z. J; o TSfrlB*fe*^feSr*{b £ 
[0 10 2] -r<cfo^, C^iKS^3S«^*3V^Tfi. 
0(^Ma e pS^aa*f^JL -^cOf^S^l 1, 1 2 CO® 

[0 10 3] ftib\ SMi-fr/n o^JS*»^ss«i 

50 l, l 2cB(-*tLT(a(SSii[^fi:±dS9iElfi]"t*5«JES: 
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[0 10 4] Z<Dti!to, iffiffi-fe/H 0— C0Rl^nllJE^$iJ 
»LT N {utBM«4 0 iriftSrfe^l 0 Jl i: Sr&o 

[0 10 5] ftia. c<a»iS*^»tf>^JE»tt. S 
fe s B ir;H0^ti2 0[:PiM 

(OS * if^£f«£-f 5 n i: iz X o T^fc 

tin <t*j-fr®®2 o t<Dffl{zft)M£ti% 0 
[o i o.6] ±.mwi£km^mw<Dm^&^^^xwiw-t 

Mill, 1 2K^*5V^Tfa^9 0° tD^^^b^ 

T^-f ;* hiar^Siirfct^-efco-c. ^©Wi 1, 

1 2±(^*3i-t5ttS5>^i£fRl^rRll la, 12ai, 
fI3te4E 3 1, 3 2 OSiBtt 3 1a, 32ai, ffifflMffi 

4 o <Dm& n 4 o a £ j&s^ft-eaxig 1 1 L^ft k 

*>9, fi|t;H0(DAn • d (^|lLCC0®#r 

^Mifte A n £»NIJW¥d t <Dffl tDffi^ 9 8 0 nm 
(0»Jx.tf, An = 0. 204, d=4. 8 // m) N ffiffi 
3&R4 OODy ^7-^3^1^8 3 7 0 nm-Cfc£* 

JKS-fe/n o^cosiip«E^j£cr?S, <\ ^ 6 
[0 10 7] Hi 2*5j;tflS l 3lt ±E*KS**3£K 

2i^Ri^omiE^»-r5ai*r7 , f:^fe^t:^^"rc i 

fl, «S*^SIE^-?:^ffij»^*t LT3 0° CD^rft (jfr 
ffi«ttt*-CJ:v;) a>e>efe#S:AStSii\ ffift«**3£S 

[0 10 8] Z-<D&MM$t^iZ.&\,^X^ tta-ir/H 0 
©til3, 2 0f H 1[:Wt5tEI^< LT^)< 
<£>!:£ fc ft oT, fflltJt^fe^iai 2{^-t*«t 5t-^EP 



7<? 

[0 10 9] r^J;?!:, _blEifcIIS*3£»*, flOtS: 

iS\ », ik e<o5t>^*«(OfelJ:J;5afeS:** 

[0110] $fc x . mi 4*3j;tflai 5(3, ±!B«S* 

. f9. Ell 4JiRl*P«£EC*fi-SWft3fc^fe^t:Sr$-rc 
I EMi> Hi 5ti«JE-a3t*«H4l2T**)So * 
l 4*3J;t«a 15k M^^fiC^cofc^t: 

[0111] z<DR8mmmc&^x\*.* **-t/n 0 

©tSl3, 2 3rat:B3*n-rs«J±fiiSr*:#< tt^< 

[0112] :©±5l:, ±ffiiKifl^3£fite. 3tS5 
R^-f 5 *3S<7> ®* I^Sft 5 * ^ 5 r t ^ J: ' 

[01 13] ^^b\ ^o^st^^^^^^fn^nmffii- 

«H«fit;H O^i^ib-r^i:, SiS^$^4&^i:« 
[0 114] fcgU ±fiESSfi**3SS«, \*hh,E<o 

^mmmm^mmt^xmni^ sAtma^hm& 
m^tmzmm^xm^/i-i o^iairfffto 

[0115] ±IEHJE«iJoiKf B «$36att, Sit 

mm^^xm. ^> e^fe^«$L, ^i® 

50 5j&s n ^co«a«$3Sa^*$fett, PPiBBJEt, ^ H e a 
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3ttR3 1, 3 2^1®«3 1 a, 3 2 a (DjjfatoXXfiiL 

[0 116] tLT, ±E*Kft*^Sfi(i. »S-fe/H 
0 £>aM£« l l ©rtffiU:¥SiBR*tRMS:Kl*£ r 

E*ffl^«:. *BfflMB*K3 2 ^.tVJRa-fe/n 

J: U K^»*"C<0*^£r+#9i 

[0 117] &*5, JL!E«iII*^3£Ef-:*3^"Cra:, 5fe 

[0 118] ilE^S^fii-^Tfl, m& 

ir/u i o tof^ss 11, 12 (Dfoffiiz^tiJetiwu-t ?>n 

T^5®^m^l 3 tftfamM2 0 iO?^, *MJg 
Wil 1 tf>rtffitcRtt&ftT^5H*.«ffil 3(£litriE¥S 

[0 119] £ibt^ ±f^S*^g^VM^, %A 
-fe/H 0(OlIlSSi 1 Ortffi^^SiasftKMSrR 

ftiJt-E« Lfc*ffifiiJffl3t« 3 1 05-ffi*S3te»&ffiA £ * 
[0120] ±ffiiffS*^3S«tt, ^tco@ig 

[0121] fit, ±ffi^SiSSStKM^SWS^(i 
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CRLTt, RS^JdTfetS 3 2^iotS|t/W 0^ 

* ^»B«*»e> Att-r 5 * £ ^SigRiffiiM j; o x m 

[0 12 2] r.cD^, iWfBSBfi«ffi3K;*E3 1 CO 

ffl!HB*E3 1 ©{B3fcftMHfc:J: 9Si»ffl3fel-*S U *fc 

1 0<7)ffi B B pS^iio/c5fe^fuiS^®^J11^3 lCO^Tfe 
^ffll:iUI«*i:4oT^5)M§*iSfc«), Ait* 
3dSffiflESffiffl!HB*4E 3 1 feiioTMtefti: #5 
a*1ftft£;h,S Lfc^oT, p p pI©6i« 

[0123] >tc*5. ±i53t»affiA©»aa*tt. -t*£ 
^Sr^caas, *»affiA(7>^>rxfidS9- 1 a%<d 

[0 12 4] Sbfc, ±ffi}Kfi*^i5«^*5t^Ttt. « 
S-fe/W OOSBftiJSSl 2 0rtffi{^ r©}Sair/H 

0 1 1 icber ufc*is*affi 1 3 Morass 

[0125] ft^b\ JtSE ufc^ 1 co*J6«|-ett. Sh&ir 
/HOi LTx -t^KBfi'JSK 1 1 cortffit-M^S® 1 
3 iMI Ml 4 £§rKRU *ffifflOS« 1 2<Dftm^tt 

famm2 ozwcrttzi>(D$:m\<^fzi)K rcoa?a-feyn o 

IS, ^EfliJSffi 1 2 ^rtBtClj^®^ 13iMIM14 

t- ssflss 1 1 (DihmzMfanm 20^ 
[0126] ii6it ^m<om 2 (ommm^-tm 

S-fe/H OS:. ^Er^SffifiiJStEl 2 (Dfam^WMMM 1 
3 iMI Ml 4 <t£gai£U ^MfiiJS^l 1 60^®^^t 
r^««l2 0S:R**fc**ii-5i:it>^ l 

1 Ortffi^Rtt^OTfla*|-S3«ffi2 0 iC^SiSRltlBMS: 

[0 12 7] ft*? N r£OH^0iJcO^ B B a ^Kgf^ ±iE 
L/cm 1 ^H^J^^^T^elir^ 1 0 <DWMmW& 1 
l^RJtfc®*«1ll 3 iMI Ml 4*3J:tJ«|pJlRl 9 
S:*EWS*R1 2 lcRlt5 4:i:t>^BWBIif*m«l 3Sr 

IflSfil 2{lS(tt^li2 0 iiB[^K2 1 b?? 
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[0128] z(Dmmm<DWigk^mw:h. m& 
i^tM o^sEffl!i(-ia«Lfc*ffi«jfli3tS3 i \z.m 

1 O^XffifflllCiEttLfe«ffifflJfi3t«3 2&m^Tfcm 
3tS3 2 t36ffi««*4E3 1) 0«**3j;W«l*f^ffli: 

[0 12 9] ft*5, ±!E^l*5j:^2^1Sfi«^*3^ 

Tf3\ Jftft-fe/^ l 0 (^r^SS li, l 2 5 %*|-|pl«ffi 

2 0 *^ttfcftiJ(^S« (H 1 ^^Jfe^J-CliggffifiyaiR 1 

2. *2^H16«*Cf41lffi«atEi l) xzrf ? 

$ 2 2 SrKttTl^a*. ' Z<DZf? 2 2 Ji, ® 

^m®l 3^oJ;r;MIMl 4 SrERL/EiSKortffiKR 

[0 13 0] ±IEmi*5J:^2 6r)^ife^J^^ B H B 

.f/Tglt-fj;, 0 irSKS-fe/^ 1 0 ^Kt-ffiffl 

H«4 o&EfiLT^sa*. r^ffiffl^4 0^4<r 

fc<t<. *0*^T*<>, HJiB*ffift"JiS3t« 3 1 
SiSttSrSNIIr/i' 1 0 £>SffiffliJS4R 1 2 ±tc*5tt 
^F-Eft^ft l 2 a {zttLXmtblz-T b LTKH IS 
«««3te«3 2 Sr. -toSiailfcSrfKS-fe/H OcoKffifcflg 
«1 l±(^^tt5ffi 0 B a ^T-ga^^]l 1 aCSLt^ft 

assign ocd^bS^s^w^*^®^^^ 

[0 13 1] fil*a!**tf>»£\ *ffi«l<B3fc 

« 3 l oSiStt^iKa-fe^ i 0 <7?*ffifflJS« l 2 Jtf^ 
ttSffifi^ElR]:^ 1 2 a t^LT?4^^fnTI/^ 

A-fe/u i o sriisiasT*Mss<^aa#fa*f- <t t> 

iBEJMBtM-CRI* $ ;Kfcjfcasm«Mt IB Srii 5 ae-c s 
e>l-«*tttlSr«*e>ixT«([fB*B«ilje:4E3 1 i-Att 

[0 13 2] »iaffl**<B#g\ *ffiffl«*K3 

ffifi^iElPliriR] l l a tc^-LTM^^TtiT^tttL 
SffifflJfi*R3 2S:iioTMft-fe/H 0 [^A^tL/cfiJI 
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a*5«n«3tt3ioT*ffi«J.ffl*ffi3 1 RlAWU r 
[0 13 3] tLt, w©«ft^3S«(C*5V^T*>. # 

ttsu ffifi-fe/n o<D« B e 0 st-Wni-5mjE 

jtzxm&mcomm^sk^itir^tL^ m&±^i 

f [0 13 4] fcfcU ±3£Lfc»l*3j:^*2^|IJE« 
oj:5f-iRS-fe/H 0 t*ffi{fflfiJt*R3 l 4: <©M Steffi 

n« 4 o srsa»-rntf , sstMs^coKtSias*^© 

0 ^SI^SIJrMi Sr$»tT«*tt«BSr*:# < £ 

A#t*£t§Rffi5fc<t U ^<B«n«ft**ffi«ffl36«3 
K-AltS^-cafeJtSrWS^irdSTf SulBfu 

30 [0135] ^t, ±mmMmx&, jsa-fe/w io^l 

Tx MI Ml 4Srti»*^t-r5T^x>r^ 
^^hftfc90° t-PH^T, 1 8 0-2 7 0° 

[0136] 

2 (75ffl3t«^lB3tf^ffl*5 <ti>^ 1 <Dm%U(o^%^m t 
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[0137] L/^t, z.<nm^7^Wi^^x\x^ m 

[0 13 8] r<75SSa*^:$iatt. 

tfci2 <o«5ts«ffl v ^[zm^-t s o-e *> s a> e> . 

©S/tS:+^5 < 5 r t S 0 
[0 13 9] ^P^^^^g^^V^r. tu 

■f s t i: ^(Drnm^M^-r s c t as-et s D 

[0 140] **McofKS*^ilH^*3U^T, 

s^n? /i- 1 * «j fciEW l fc fg i <D@ytm t <d m k 

* l ^fi*tE^A»***r»W4fi<o*6**»S^ ^ 

* 9 % HJf ©«Hllf 3b*3&sa#± J£ i: A/ if* < * o 7c i: 

[0 14 1] **M<75fflS*^SK^*3l/Mi, * 

[0 14 2] -tLT. ffil5^aia5^K^R^ffiA s li(S 
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[0 14 3] rtf^-^h b9IB» 1 <©<B5tfi(^*ffi 

*osffiffly^?>A«-i-2»*d s «a**xT^e>» 1 
3io-c^6tka*nsfe«?>, A^^Suism 1 

So 

[B1©IB*4RW] 

[IU1] lO^llfiCT S:*i-»fi*^3Sfi^— 

[02] jsa-fe/uo— aj^o^psiao 

[0 3] ^3*aKltHI«>»i<D«Sr^t-*(0-a»<0W 

[0 4] H3t^Lfc^SiflSttKfiO¥ffiBlo 

[0 5] ^SiSRMK^»2 0^J&*i-^o— SP^^Br 

®0 O 

[87] ^iS^flIC0m4^^^^-t^C0-a5^^Bf 

[0 8] 0 7^Lfc^Si^S#t^¥®0o 
. [0 9] *EfflfliBjfeffio*B^lfi*:Bfffiiao 

30 [0i 0 ] m 1 <©nifit««offis*^3Sfios*«fiS;ia 0 

[011] JKS-fe/K^JRS^EipJ^rpii:, tefSUffito 
[012] S#tS*^<7?B^PP*P«JE^aEti-SHilt3fe^ 
[013] Stt^S^^^^mJE-ttitt^#tt0o 

[014] ®ia^*^<oRofpjDSEEtca-i-5ai»jto 
[0i5] aiaa*^^»o«E-aa**4«H4H 0 

[016] *^P^^m2^^^^^i-vg B B s ^gB^ 
40 — BB.5>a>Brffiia 0 

[0i7] a*^*s**ss«<^**«*iao 

1 

1 1 ---KSfiysK 

1 2-S9«ISfi 

1 3-HSHMi 

14-MIM (^^ffiia^) 
1 9-E[6]IR 

50 2 - 
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2 1-ElpJK 

3 1 (» 1 



3 2 -SffifflOiHJfetE (*2<Offi*K) 
5 0-3tjR 



im i ] 
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